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Revision Number: 3.0
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QAPP Worksheet #1
Titleand Approval Page

Site Name/Project Name:  Passaic Sediments RM 10.9 Investigation
Site Location: Passaic River RM 10.9, New Jersey (NJ)

Document Title: Passaic Sediments RM 10.9 Investigation Quality Assurance Project Plan

(QAPP)

Lead Organization: Environmental Protection Agency/Environmental Response Team

(EPA/ERT)

Preparer’s Name and Organizational Affiliation: Deborah A. Killeen, L ockheed Martin (LM)
/Scientific, Engineering, Response and Analytical Services (SERAS)

Preparer’s Address, Telephone Number, and E-mail Address. 2890 Woodbridge Avenue, Edison,
New Jersey 08837, 732-321-4245, deborah.a.killeen@lmco.com

Preparation Date (Day/Month/Year): 08/18/14

Investigative Organization’s Project Manager/Date:

Signature

Printed Name/Organization: Stephen Blaze/ERT Work Assignment Manager

Investigative Organization’s Project QA Officer/Date:

Signature

Printed Name/Organization: David ChartersOSRTI Quality Assurance Manager

Lead Organization’s Project Manager/Date:

Signature

Printed Name/Organization: Christopher Gussman/SERAS Task Leader

Approva Signatures/Date:

Signature
Printed Name/Title: Deborah Killeen/SERAS QA/QC Officer
Approva Authority: SERAS
Other Approval Signatures/Date

Signature

Printed Name/Title: Kevin Taylor/SERAS Program Manager

Document Control Numbering System:_ SERAS-222-DQAPPR3-081814
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Revision Number: 3.0

Revision Date: 08/18/14

Page: 2 of 141

QAPP Workshest #2
QAPP ldentifying Information

Site Name/Project Name: Passaic Sediments RM 10.9
Investigation

Site Location: Passaic River RM 10.9, NJ

Site Number/Code:

Operable Unit:

Contractor Name: Lockheed Martin

Contractor Number: EP-W-09-031

Contract Title: SERAS
Work Assignment Number: SERAS-222

1.

2.
3.

|dentify regulatory program: _Comprehensive Environmental Response and Compensation

Liability Act (CERCLA)
Identify approval entity: EPA/ERT

The QAPP is (select one): OGeneric X Project Specific

List dates of scoping sessions that were held: 9/4/2013, 9/6/2013, 9/12/2013, 9/23/2013,
10/21/13 and 07/02/14

List dates and titles of QAPP documents written for previous site work, if applicable:

Title Approva Date

Uniform Federal Policy-Quality Assurance Project Plan (UFP-QAPP) , SERAS document | 11/18/13
#SERAS-222-DQAPP-111213

UFP-QAPP — Revision 1, SERAS document #SERAS-222-DQAPPR1-011014 01/14/14

UFP-QAPP — Revision 2, SERAS document #SERAS-222-DQAPPR2-012114 01/21/14

List organizationa partners (stakeholders) and connection with lead organization:
EPA Region 2 (R2)

List datausers:
EPA Region 2

If any required QA PP elements and required information are not applicable to the project, then
circle the omitted QAPP elements and required information on the attached table. Provide an
explanation for their exclusions below:

SERAS-222-DQAPPR3-081814



Title: Passaic Sediments RM 10.9 Investigation QAPP

Revision Number: 3.0
Revision Date: 08/18/14
Page: 3of 141

QAPP Workshest #2
QAPP ldentifying Information
(continued)

Required QAPP Element(s) and
Corresponding QAPP Section(s)

Required Information

Crosswalk to
Related Documents

Project Management and Objectives

Performance Criteria

26.1 Development of Project Quality
Objectives Using the Systematic
Planning Process

2.6.2 M easurement Performance Criteria

CriteriaTable

2.1 Titleand Approval Page - Titleand Approval Page 1
2.2 Document Format and Table of Contents | - Table of Contents 2
2.2.1 Document Control Format - QAPP Identifying Information
2.2.2 Document Control Numbering
System
2.2.3 Tableof Contents
2.2.4 QAPP Identifying Information
2.3 Digtribution List and Project Personnel - Distribution List 3
Sign-Off Sheet - Project Personnel Sign-Off 4
2.3.1 Didtribution List Sheet
2.3.2 Project Personnel Sign-Off Sheet
2.4 Project Organization - Project Organizational Chart 5
2.4.1 Project Organizational Chart - Communication Pathways 6
2.4.2 Communication Pathways - Personnel Responsibilities and 7
2.4.3 Personnel Responsibilities and Qualifications Table
Qualifications - Specia Personnel Training 8
2.4.4 Specia Training Requirements and Requirements Table
Certification
2.5 Project Planning/Problem Definition - Project Planning Session
2.5.1 Project Planning (Scoping) Documentation (including
2.5.2 Problem Definition, Site History, and Data Needs tables)
Background - Project Scoping Session 9
Participants Sheet
- Problem Definition, Site 10
History, and Background
- Site Maps (historical and
present)
2.6 Project Quality Objectives and - Site-Specific PQOs 11
M easurement - Measurement Performance 12

SERAS-222-DQAPPR3-081814




Title: Passaic Sediments RM 10.9 Investigation QAPP

Revision Number: 3.0
Revision Date: 08/18/14
Page: 4 of 141

QAPP Worksheet #2
QAPP Identifying Information
(continued)
Crosswalk to
Required QAPP Element(s) and Related
Corresponding QAPP Section(s) Required Information Documents
2.7 Existing Data Evaluation - Sources of Existing Data 13
and Information
- Existing Data Criteria and
Limitations Table
2.8 Project Overview and Schedule - Summary of Project Tasks 14
2.8.1 Project Overview - Reference Limits and 15
2.8.2 Project Schedule Evaluation Table
- Project Schedule/Timeline 16
Table
M easurement/Data Acquisition
3.1 Sampling Tasks - Sampling Design and 17
3.1.1 Sampling Process Design and Rationale Rationale
3.1.2 Sampling Procedures and Requirements | - Sample Location Map
3.1.21 Sampling Collection Procedures | - Sampling Locations and 18
3.1.2.2 Sample Containers, Volume, and M ethods/SOP Requirements Figure 1
Preservation Table
3.1.2.3 Equipment/Sample Containers - Analytical Methods/SOP 19
Cleaning and Decontamination Requirements Table Appendix A
Procedures - Field Quality Control Sample
3.1.2.3 Field Equipment Calibration, Summary Table 20
Maintenance, Testing, and - Sampling SOPs
Inspection Procedures - Project Sampling SOP
3.1.2.4 Supply Inspection and References 21
Acceptance Table
Procedures - Field Equipment Calibration,
3.1.2.6 Field Documentation Procedures Maintenance, Testing, and 22
Inspection Table
3.2 Analytical Tasks - Analytical SOPs
3.2.1 Analytical SOPs - Analytical SOP References 23
3.2.2 Analytical Instrument Calibration Table
Procedures - Analytical Instrument 24
3.2.3 Analytical Instrument and Equipment Calibration Table
Maintenance, Testing, and Inspection - Analytical Instrument and 25

Procedures
3.2.4 Analytical Supply Inspection and
Acceptance Procedures

Equipment Maintenance,
Testing, and Inspection Table

SERAS-222-DQAPPR3-081814




Title: Passaic Sediments RM 10.9 Investigation QAPP

Revision Number: 3.0
Revision Date: 08/18/14
Page: 5of 141

QAPP Worksheet #2
QAPP ldentifying Information
(continued)
Crosswalk to
Required QAPP Element(s) and Required
Corresponding QAPP Section(s) Required Information Documents
3.3 Sample Collection Documentation, Sample Collection 26
Handling, Tracking, and Custody Documentation Handling, 27
Procedures Tracking, and Custody
3.3.1 Sample Collection Documentation SOPs
3.3.2 Sample Handling and Tracking Sample Container
System | dentification
3.3.3 Sample Custody Sample Handling Flow
Diagram
Example Chain-of-Custody
Form and Sed
3.4 Quality Control Samples QC Samples Table 28
3.4.1 Sampling Quality Control Samples Screening/Confirmatory
3.4.2 Analytical Quality Control Samples Analysis Decision Tree
3.5 DataManagement Tasks Project Documents and 29
3.5.1  Project Documentation and Records Records Table
3.5.2 DataPackage Deliverables Analytical Services Table 30
3.5.3 DataReporting Formats Data Management SOPs
3.5.4 DataHandling and Management
3.5.5 DataTracking and Control
Assessment/Over sight
4.1 Assessments and Response Actions - Assessments and Response
4.1.1 Planned Assessments Actions
4.1.2 Assessment Findings and Corrective - Planned Project Assessments 31
Action Responses Table
- Audit Checklists
- Assessment Findings and 32
Corrective Action Responses
Table
4.2 QA Management Reports - QA Management Reports 33

Table

4.3 Final Project Report

SERAS-222-DQAPPR3-081814




Title: Passaic Sediments RM 10.9 Investigation QAPP

Revision Number: 3.0
Revision Date: 08/18/14
Page: 6 of 141

QAPP Worksheet #2
QAPP ldentifying Information
(continued)
Required QAPP Element(s) and Crosswalk to Related
Corresponding QAPP Section(s) Required Information Documents
Data Review
5.1 Overview
5.2 DataReview Steps - Verification (Step 1) Process 34
521 Stepl: Verification Table
5.2.2 Stepll: Validation - Validation (Steps Ilaand 11b) 35
5.2.2.1 StepllaValidation Activities Process Table
5.2.2.2 Stepllb Validation Activities - Validation (Steps Ilaand 11b) 36
5.2.3 Step Il1: Usability Assessment Summary Table
5.2.3.1 Datalimitations and Actions - Usability Assessment 37

from Usability Assessment
5.2.3.2 Adctivities

5.3 Streamlining Data Review
5.3.1 DataReview StepsTo Be
Streamlined
5.3.2 Criteriafor Streamlining Data
Review
5.3.3 Amounts and Types of Data
Appropriate for Streamlining

SERAS-222-DQAPPR3-081814




Title: Passaic Sediments RM 10.9 Investigation QAPP
Revision Number: 3.0
Revision Date: 08/18/14

Page: 7 of 141

[ Worksheet Not Applicable (Sate Reason)

QAPP Worksheet #3 (Summer/Fall 2014)
Distribution List

QAPP Recipients Title Organization| Telephone | Fax Number E-mail Address Document Control Number
Number

Work Assignment

Stephen L. Blaze Manager (WAM) ERT 732-906-6921 |732-321-6724 |Blaze.Stephen@epa.gov SERAS-222-DQAPPR3-081814
(Primary)

Mark Sprenger WAM (Secondary) ERT 732-906-6826 |732-321-6724 | Sprenger.Mark@epa.gov SERAS-222-DQAPPR3-081814

Tom Kady WAM (Secondary) ERT 732-906-6172 |732-321-6724 |Kady.Thomas@epa.gov SERAS-222-DQAPPR3-081814
Environmental Scientist

Christopher Gussman | (Phytoremediation)/Task | SERAS 732-321-4237 | 732-494-4021 | christopher.d.gussman@Imco.com | SERAS-222-DQAPPR3-081814
Leader (TL)
Quality

Deborah Killeen Assurance/Quality SERAS 732-321-4245 | 732-494-4021 | deborah.akilleen@lmco.com SERAS-222-DQAPPR3-081814
Control (QA/QC)
Officer

Kevin Taylor Program Manager SERAS 732-321-4216 | 732-494-4021 | kevin.c.taylor@lmco.com SERAS-222-DQAPPR3-081814
Office of Superfund

: Remediation and .

David Charters : ERT 732-906-6825 |732-321-6724 |Charters.DavidW @epa,.gov SERAS-222-DQAPPR3-081814
Technology Innovation
(OSRTI) QA Manager

: . Remedial Project . :
Eugenia Naranjo Manager (RPM) EPA R2 212-637-3467 |NA Naranjo.Eugenia@epa.gov SERAS-222-DQAPPR3-081814
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Title: Passaic Sediments RM 10.9 Investigation QAPP

Revision Number: 3.0

Revision Date: 08/18/14

Page: 8of 141

[ Worksheet Not Applicable (Sate Reason)

QAPP Worksheet #4 (Summer/Fall 2014)

Organization: ERT/SERAS

Project Personne Sign-Off Sheet

Telephone

Proj ect Personnel Title Number Signature Date QAPP Read
Stephen Blaze ERT WAM (Primary) 732-906-6921
Mark Sprenger ERT WAM (Secondary) 732-906-6826
Tom Kady ERT WAM (Secondary) 732-906-6172

Christopher Gussman

SERAS Environmental Scientist

732-321-4237

(Phytoremediation)/TL
Eugenia Naranjo EPA R2 RPM 212-637-3467
Jonathan McBurney | SERAS Project Engineer 732-321-4244
. NJ Licensed Site Remediation
Denis E Newcomer Specialist (LSRP) 215-230-8282

Joseph Policastri

SERAS Environmental Technician

732-321-4265

SERAS-222-DQAPPR3-081814




Title: Passaic Sediments RM 10.9 Investigation QAPP
Revision Number: 3.0

Revision Date: 08/18/14

Page: 9of 141

[~ Worksheet Not Applicable (State Reason)

QAPP Worksheet #5
Project Organizational Chart

= -

Eugenia Naranjo

RPM

EPA/ERT EPA/ERT
Stephen Blaze David Charters
WAM OSTRI QA Manager

L

ERT
Mark Sprenger
Co-WAM

SERAS

Kevin Taylor
Program Manager

L L 1

SERAS SERAS SERAS

SERAS

SERAS

; Patrick Mulrooney Richard Leuser Misty Barkley
%epl?%ach gf'fl:g;n Health & Safety Deputy Program Analytical Dsct)gt?gg grt]y
Officer Manager Subcontracting

SERAS
Christopher Gussman
Environmental Scientist
(Phytoremediation)/TL

| |
| | 1

SERAS

Ray Varsolona/Tony

L oSurdo/Joe Soroka
OQA/QC Chemists

SERAS
Yash Mehra
Report Writer

SERAS
JonSMESQU?n Joe Policastri
il Environmental

Project Engineer

Technican
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Title: Passaic Sediments RM 10.9 Investigation QAPP

Revision Number: 3.0
Revision Date: 08/18/14
Page: 10 of 141

[ Worksheet Not Applicable (Sate Reason)

QAPP Worksheet #6
Communication Pathways

Communication Drivers Responsible Entity Name Phone Number Procedur e (Timing, Pathways, etc.)
Approval of initial QAPPand |ERT WAM Stephen Blaze (732) 906-6921 | SERAS internal peer review, followed by ERT
any amendments OSRTI QA Manager David Charters (732) 906-6825 | approval, implementation of changes effective

SERAS Program Manager Kevin Taylor (732) 494-4202 | only with approved QAPP or QAPP Change
SERAS QA/QC Officer Deborah Killeen (732) 321-4245 | Form.
SERASTL Christopher Gussman | (732) 321-4237

Nonconformance and Corrective

SERASTL

Christopher Gussman

(732) 321-4237

Use of the Work Assignment Field Change

Action ERT WAM Stephen Blaze (732) 906-6921 | Form for field issues.
SERAS QA/QC Officer Deborah Killeen (732) 906-6929
Posting of Deliverablestothe | SERASTL Christopher Gussman | (732) 321-4237 | Asper work assignment, posting of
ERT-Information Management | SERAS QA/QC Officer Deborah Killeen (732) 321-4245 | deliverablesto ERT-IMS website constitutes
System (IMS) website SERAS Deputy Program Manager Richard Leuser (732) 494-4060 | delivery to the WAM.
SERAS Administrative Support Eileen Ciambotti (732) 321-4255
Work Assignment SERAS Program Manager Kevin Taylor (732) 494-4202 | Describes scope of work to SERAS personnel
SERASTL Christopher Gussman | (732) 321-4237 | from the ERT WAM.
Contract/Purchasing SERASTL Christopher Gussman | (732) 321-4237 | SERASTL will communicate with
Communications SERAS Analytical Subcontracting Misty Barkley (732) 321-4205 | Contract/Purchasing Liason
Health & Safety SERASTL Christopher Gussman | (732) 321-4237 | Site Health & Safety Meeting

SERAS-222-DQAPPR3-081814




Title: Passaic Sediments RM 10.9 Investigation QAPP
Revision Number: 3.0
Revision Date: 08/18/14

Page: 11 of 141

QAPP Worksheet #7 (Summer/Fall 2014)

Personnel Responsibilitiesand Qualification Table

Organizational

Name Title Affiliation Responsibilities Education and Experience Qualifications
Christopher Enw rqnmental TL, Project Supervision, Field Sampling, Minimum B.S. degree plus 8 years of related
Gussman Scientist - SERAS Reporting, Document Preparation/Site Visit | experience/Lockheed Martin Employee Files

(Phytoremediation)/TL '
. . . . - Minimum B.S. degree plus 14 years of related
Jon McBurney Project Engineer SERAS Field Sampling Activities experiencellockheed Martin Employee Files
Quiality Assurance/Validation Oversight and -
Deborah Killeen | QA/QC Officer SERAS Deliverable Review/QAPP Preparation/Site | M 1t T B.5. dogree plus 14 years of related
Visit experience/Loc Martin Employee Files
. _— Minimum B.S. degree plus 8 years of related
Ray Varsolona QA/QC Chemist SERAS Data Validation experiencell_ockheed Martin Employee Files
. I Minimum B.S. degree plus 8 years of related
Tony LoSurdo QA/QC Chemist SERAS Data Validation experiencell_ockheed Martin Employee Files
. . Minimum B.S. degree plus 8 years of related
Yash Mehra Report Writer SERAS Report & EDD Preparation experiencell_ockheed Martin Employee Files
. _ Minimum B.S. degree plus 8 years of related
Joseph Soroka QA/QC Chemist SERAS Data Validation experiencell_ockheed Martin Employee Files
: Subcontract N Minimum B.S. degree plus 8 years of related
Misty Barkley L aboratory Liaison SERAS Subcontract Laboratory Communications experiencell_ockheed Martin Employee Files
L L . . , Minimum B.S. degree plus 8 years of related
Donna Getty Statistician SERAS Historical Data Review/Sampling Design experiencellockheed Martin Employee Files
Stephen Blaze WAM EPA/ERT Technical Direction/Oversight EPA Job-related qualifications/EPA Files
David Charters QA Manager OSRTI QA Oversight EPA job-related qualifications/EPA Files
Eugenia Naranjo RPM EPA Project Oversight EPA job-related qualifications/EPA Files
Mark Sprenger Co-WAM EPA/ERT Technical Direction/Oversight EPA Job-related qualifications/EPA Files
Tom Kady Co-WAM EPA/ERT Technical Direction/Oversight EPA Job-related qualifications/EPA Files
DenisE Newcomer | NJLSRP NA ﬁ]?etg';'if?"’” of Waste Cell Repair and NJ Certificate of License #582602
Joe Policastri Environmental SERAS Field Sampling Activities Experience in Environmental

Technician

Sampling/Lockheed Martin Employee Files

SERAS-222-DQAPPR3-081814




Title: Passaic Sediments RM 10.9 Investigation QAPP
Revision Number: 3.0
Revision Date: 08/18/14
Page: 12 of 141
QAPP Worksheet #8 (Summer/Fall 2014 Mobilization)

Special Personnd Training Requirements Table

Per sonnel
Specialized Training — Per sonnel/Groups Titled
Project Title or Description of Training Training Receiving Organizational Location of Training
Function Course Provider Date Training Affiliation Recordg/Certificates
Project . _ Envi ronmentgl _Sci entist _
Oversaht Health & Safety Training SERAS Nov 2013 Christopher Gussman (Phytoremediation)/TL/ SERASH& S Files
g SERAS
Field Activities | Health & Safety Training SERAS Dec 2013 Jonathan McBurney Project Engineer/SERAS SERASH& S Files
Site Visit Health & Safety Training SERAS Oct 2013 Deborah Killeen QA/QC Officer/SERAS SERASH&SFiles
Validation A_nr_1ua| Data | ntegrit_y Raymond Varsolona _ o
Support Training/Peak Integration SERAS Jan 2014 Tony Losurdo QA/QC Chemist/SERAS | SERAS Quality Files
Training Joe Soroka
Validation A_nr_wual Datal ntegrit_y _ o
Support Traini ng/Pegk_ Integration SERAS Jan 2014 Y ash Mehra Report Writer/SERAS SERAS Quality Files
Training
QA Oversight | DataReview & Validation Lagg;‘i;j’lgn??a Jan 2007 Deborah Killeen QA/QC Officer/SERAS | SERAS Quality Files
Uniform Federal Policy Advanced
QA Oversight for Quality Assurance Jan 2006 Deborah Killeen QA/QC Officer/SERAS SERAS Quality Files
. Systems
Project Plans
) - - . . Environmental )
Field Activities | Hedlth & Safety Training SERAS Jun 2014 Joe Policastri Techniciar/SERAS SERASH& SFiles

SERAS-222-DQAPPR3-081814




Title: Passaic Sediments RM 10.9 Investigation QAPP

Revision Number: 3.0
Revision Date: 08/18/14
Page: 13 of 141

[ Worksheet Not Applicable (State Reason)

QAPP Worksheet #9-1
Project Scoping Session Participants Sheet

Projected Date(s) of Sampling: TBD

Project Manager: Christopher Gussman

Project Name: Passaic Sediment RM 10.9 Investigation

SiteName: Passaic Sediment RM 10.9 Investigation

Site Location:

Passaic River RM 10.9, NJ

Date of Session: 09/04/2013

Scoping Session Purpose:  Answer questions regarding task and establish sampling/anal ytical strategies

Name Title Affiliation Phone # E-mail Address Project Role

Marc S. Greenberg WAM ERT 732-452-6413 | Greenberg.Marc@epa.gov Project Technical Direction
Dennis Miller Program Manager SERAS 732-321-4216 | dennis.a.miller@/mco.com Contract oversight
Misty Barkley Property Coordinator SERAS 732-321-4205 | misty.barkley@Imco.com Analytical Subcontracting
Richard Leuser Deputy Program Manager | SERAS 732-494-4060 | rjchard.m.leuser@/mco.com Project Review
Deb Killeen QA/QC Officer SERAS  |732-321-4245 |deborah.akilleen@mco.com Sép/\ég't‘%ﬁion Oversight/QAPP
Donna Getty Statistician SERAS 732-321-4274 | donna.j.getty @l mco.com Stati stical/sampling design support
Mark Sprenger WAM ERT 732-906-6826 | Sprenger.Mark@epa.gov Technical Support

. Environmental Scientist . Task Leader/Project Oversight &
Christopher Gussman (Phytoremediation)/TL SERAS 732-321-4237 | christopher.d.gussman@l mco.com Coordination

. . Supervisory Fish & 609-383-3938 | . . ,

Tim Kubiak Wildlife Biologist USFWS %26 Tim_Kubiak@fws.gov Technical Support

Comments/Decisions. Givaudan manufactured flavors, fragrances, and specialty chemical's such as pharmaceutical intermediates and pesticides, at afacility in Clifton, NJ
from approximately 1913 to 1998. Trichlorophenol was used at the Givaudan facility in the production of hexachlorophene (HCP). Dioxin (2,3,7,8-TCDD) isinherently a
contaminant of the trichlorophenol feed stock and resultant production process wastes; 1,2,4,5,7,8-hexachloroxanthene (HCX) has also been associated with the production
of HCP. Between 1951 and 1969, the Diamond Alkali Company operated a facility at 80 Lister Avenue, in Newark, New Jersey, manufacturing pesticides and phenoxy
herbicides. Among other chemicals, the company manufactured 2,4,5-trichlorophenoxy acetic acid (2,4,5-T), a by-product of which is 2,3,7,8-tetrachl orodibenzodioxin

(TCDD). Production activities at the Diamond Alkali facility ceased in August 1969.

SERAS-222-DQAPPR3-081814
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Title: Passaic Sediments RM 10.9 Investigation QAPP

Revision Number: 3.0
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Sediment samples collected in 2011 in the vicinity of RM 10.9 showed elevated concentrations of 2,3,7,8-TCDD and other contaminants at the surface. The age of the
surface dates back to 1960. To evaluate Givaudan' s potential as a source of dioxin, and to evaluate and compare with the contribution of dioxin from the Diamond Alkali
facility, HCP, HCX and 2,4,6,8-tetrachlorodibenzothiophene (TCDT) are compounds of interest in addition to the 12-dioxin-like congeners, 17 dioxing/furans and total
polychlorinated biphenyls (PCBs) as Aroclors.

According to the USFWS, HCP, HCX and 2,3,7,8-TCDT are available from Cambridge | sotope (isotope.com) on pages 165, 181 and 206. USGS and USEPA analytical
chemists have expertise with some or all of these compounds. For example, the EPA Region 1 Narragansett Lab has expertise with HCX and TCDT.

The areas of focus for sampling are: 1) River at mudflat both core and surface — surface is defined as the top 6 inches ("); 2) Waste cell on Givaudan Property — 3-5 feet ()
in depth and 3) Waste cell on Diamond Alkali property — 3-5" in depth. EPA would like to oversample side-by-side cores, if possible.

EPA would like us to get out there before the current USEPA removal action that includes dredging and capping is complete. The project decision statement should reflect
the presence/absence of analytes and theratios of the varoius analytes. Typical QC samples (field duplicates, matrix spikes/matrix spike duplicates[MS/MSDg], etc.) will be
inserted into the sample stream.

Action Items. SERAS will continue working with the labs to determine the feasibility of getting HCP, HCX and 2,4,6,8-TCDT analyzed. EPA will set up conference calls
with USGS and then with the Narragansett lab to give us some insight into the extraction and analysis procedures.

UPDATE: Thefirst paragraph at the top of this page has been modified to “ Sediment samples collected in 2011 in the vicinity of RM 10.9 showed elevated concentrations
of 2,3,7,8-TCDD and other contaminants at the surface. The age of the surface dates back to 1960. To evaluate Givaudan’ s potential as a source of dioxin, and to evaluate
and compare with the contribution of dioxin from the Diamond Alkali facility, HCP and HCX (identified with production processes at Givaudan) and
2,4,6,8-tetrachlorodibenzothiophene (TCDT) (identified with production processes at Diamond Alkali) are compounds of interest in addition to the 12-dioxin-like
congeners, 17 dioxing/furans and total polychlorinated biphenyls (PCBs) as Aroclors.” It must be noted that modification of this sentence is at the request of Givaudan
(/27/14) and was not recorded/documented as stated during the scoping meeting held on 9/4/13..
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QAPP Worksheet #9-2
Project Scoping Session Participants Sheet

Project Name: Passaic Sediment RM 10.9 Investigation
Projected Date(s) of Sampling: TBD
Project Manager: Christopher Gussman

SiteName: Passaic Sediment RM 10.9 Investigation

Site Location:

Passaic River RM 10.9, NJ

Date of Session: 09/06/2013
Scoping Session Purpose:  Answer questions on analytical methodologies for TCDT.

Name Title Affiliation Phone # E-mail Address Project Role
Marc S. Greenberg WAM ERT 732-452-6413 | Greenberg.Marc@epa.gov Project Technical Direction
Dennis Miller Program Manager SERAS 732-321-4216 | dennis.a.miller@/mco.com Contract Oversight
Misty Barkley Property Coordinator SERAS 732-321-4205 | misty.barkley@Imco.com Analytical Subcontracting
Deb Killeen QA/QC Officer SERAS  |732-321-4245 |deborah.akilleen@mco.com D epaatiy on OversightiQAPP
Christopher Gussman Envi ronment_al .SCi entist SERAS 732-321-4237 | christopher.d.gussman@lmco.com | TL/Project Oversight & Coordination
(Phytoremediation)/TL = :
: . Supervisory Fish & 609-383-3938 | . . .
Tim Kubiak Wildlife Biologist USFWS %26 Tim_Kubiak@fws.gov Technical Support
Paul Peterman Chemist USGS 573-876-1830 | ppeterman@usgs.gov Technical Support
Kathy Echols Research Chemist USGS 573-876-1838 | kechol s@usgs.gov Technical Support
Raymond Varsolona | QA/QC Chemist SERAS 732-494-4054 | raymond.a.varsolona@lmco.com Validation Support

Comments/Decisions: The reaction pathway leading to the formation of TCDT from PCBswith sulfur is similar to the reaction pathway leading to the formation of
tetra chlorinated dibenzofurans (CDFs) from PCBs with oxygen. 2,3,7,8-Tetrachlorodibenzothiophene is available from Cambridge Isotope. Jan Anderson at the
University of Muenster has several dibenzothiophenes that would be helpful to determine where the peaks are. TCDT was analyzed using high resolution gas
chromatography/high resol ution mass spectrometry (HRGC/HRMS) using a DB-5M S column in the selective ion monitoring (SIM) mode. 1n the Group 2 window,
95 percent (%) of the tetrachlorothiophenes el ute with the penta dioxing/furans. The penta window needs to be stretched to see 2,3,7,8-TCDT otherwise it may be
missed. 2,4,6,8-TCDT is one of the early elutersin the window (1/4 to 1/5 of the Group 2 window). An average response factor (RF) of 1 was assigned for the
2,4,6,8-TCDT (Refer to the Tracy et al and the Peterman et al references listed in Worksheet 13)

The standard extraction method for dioxing/furans was used. For the carbon cleanup separation, the lab should collect both fractions to make sure that this
compound isn't missed (i.e., retain the eluate that removes the interfering compounds in section 13.5.4 of EPA Method 1613B prior to inverting the column and
eluting the TCDDS/TCDFs with toluene)
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There are several papers from the proceedings of the dioxin meetings (dioxin20xx.org) that can be referred to. Extraction and analysis of HCX by Karen Tracy,
Battelle, Columbus, Ohio in 2003, go to organohal ogen compounds 560, ppl77-180. For chromatography of TCDT, see Peterman 2006, Enhanced Chemistry of
Dibenzothiophenes, Figure 1 or Figure 2. Thislinks HCX from HCP. Table 1 shows a 50% degradation of HCX in 30 days in nonane only. Table 2 shows the
calibration curves. HCX survives the 1613 extraction method (hexato hepta).

HCP isan inexpensive standard that can be obtained from Sigma. Beller 1988 demonstrated arelatively long half-life for thiscompound. Allard in 1959 indicated
that HCP is quite resistant to change. EPA Method 8270 would work better if it was a derivatization method.

Action Items. SERAS will relay this information to the laboratories that may potentially perform work.
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QAPP Worksheet #9-3

Project Scoping Session Participants Sheet

Project Name: Passaic Sediment RM 10.9 Investigation SiteName: Passaic Sediment RM 10.9 Investigation
Projected Date(s) of Sampling: TBD Site Location: Passaic River RM 10.9, NJ
Project Manager: Christopher Gussman

Date of Session: 09/06/2013
Scoping Session Purpose:  Answer questions on sampling/analytical strategies

Name Title Affiliation Phone # E-mail Address Project Role
Misty Barkley Property Coordinator SERAS 732-321-4205 | misty.barkley@Imco.com Analytical Subcontracting
. Environmental Scientist . Task Leader/Project Oversight &
Christopher Gussman (Phytoremediation)/TL SERAS 732-321-4237 | christopher.d.gussman@l mco.com Coordination
Raymond Varsolona | QA/QC Chemist SERAS 732-494-4054 | raymond.a.varsolona@lmco.com Validation Support
Martha Maier Laboratory Director Vista 916-673-1520 | mmaier@vista-analytical.com Analytical Support
Andrew Patterson Technical Director Vista 916-673-1520 | apatterson@vista-analytical.com Analytical Support

Comments/Decisions. Updates. Ultra Scientific istrying to synthesize 2,4,6,8-TCDT. Cambridge Isotope would synthesize the compound along with a labeled
compound in approximately 4 to 6 weeks.

The lab stated that they seem to have better recovery for HCX and TCDT if they modify the EPA Method 1613 extraction. HCX and 2,4,6,8-TCDT would be
analyzed together by high resolution mass spectrometry separate from the dioxins. HCP would be analyzed by liquid chromatography/mass spectrometry (LC/MS).

Ray recommended alabeled 2,4,6,8-TCDT dueto possible co-elution with 1,2,8,9-TCDD. Thiswould also give afinal concentration based on the recovery of the
labeled standard.

UPDATE (11/13/13): A labeled and unlabeled source of 2,4,6,8-TCDT will be purchased from Cambridge | sotopes.
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QAPP Worksheet #9-4
Project Scoping Session Participants Sheet

Project Name: Passaic Sediment RM 10.9 Investigation
Projected Date(s) of Sampling: TBD
Project Manager: Christopher Gussman

Site Location:

SiteName: Passaic Sediment RM 10.9 Investigation
Passaic River RM 10.9, NJ

Date of Session: 09/12/2013
Scoping Session Purpose:  Answer questions on sampling/analytical strategies

Name Title Affiliation Phone # E-mail Address Project Role
Marc S. Greenberg WAM ERT 732-452-6413 | Greenberg.Marc@epa.gov Project Technical Direction
Misty Barkley Property Coordinator SERAS 732-321-4205 | misty.barkley@Imco.com Analytical Subcontracting
Deb Killeen QA/QC Officer SERAS  |732-321-4245 |deborah.akilleen@mco.com D epaati oy on OversightiQAPP
. Environmental Scientist . Task Leader/Project Oversight &
Christopher Gussman (Phytoremediation)/TL SERAS 732-321-4237 | christopher.d.gussman@l mco.com Coordination
. . Supervisory Fish & 609-383-3938 | . . )
Tim Kubiak Wildlife Biologist USFWS %26 Tim_Kubiak@fws.gov Technical Support
Richard Pruell Chemist EPA R1 401-782-3091 | Pruell.Richard@epa.gov Technical Support
Bryan Taplin Chemist EPA R1 401-782-9607 | Taplin.Bryan@epa.gov Technical Support
Raymond Varsolona | QA/QC Chemist SERAS 732-494-4054 | raymond.a.varsolona@lmco.com Validation Support
Eugenia Naranjo RPM EPA R2 212-637-3467 | Naranjo.Eugenia@epa.gov Project Oversight

Comments/Decisions. EPA started off the meeting stating that this investigation will be forensic to determine if other PRPs may have contributed to part of the
contamination.

EPA R1 personnel stated that they didn’t necessarily look for HCX but found it in the dioxin analysis. 2,4,6,8-TCDT can be found in the same fraction as dioxins.

HCX is a by-product that is more dominant in the HCP process than 2,3,7,8-TCDD. EPA R1 stated that the use of Dionex solid phase extraction (SPE) may be
better than Soxhlet extraction.
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QAPP Worksheet #9-5
Project Scoping Session Participants Sheet

Project Name: Passaic Sediment RM 10.9 Investigation
Projected Date(s) of Sampling: TBD
Project Manager: Christopher Gussman

SiteName: Passaic Sediment RM 10.9 Investigation
Site Location: Passaic River RM 10.9, NJ

Date of Session: 09/23/2013
Scoping Session Purpose:  Answer questions on sampling/analytical strategies

Name Title Affiliation Phone # E-mail Address Project Role
Marc S. Greenberg WAM ERT 732-452-6413 | Greenberg.Marc@epa.gov Project Technical Direction
Misty Barkley Property Coordinator SERAS 732-321-4205 | misty.barkley@Imco.com Analytical Subcontracting
Deb Killeen QA/QC Officer SERAS  |732-321-4245 |deborah.akilleen@mco.com D epaati oy on OversightiQAPP
. Environmental Scientist . Task Leader/Project Oversight &
Christopher Gussman (Phytoremediation)/TL SERAS 732-321-4237 | christopher.d.gussman@l mco.com Coordination

Comments/Decisions. Marc stated that we will go ahead with the HCP and the HCX analyses and not the TCDT. Unlabeled and labeled HCP and unlabeled HCX

will be used for analysis (what is available). We arelooking at 0-2 foot and 2-4 foot intervals for analysis.

Dredging will be completed by October 2, 2013. Stephanie Vaughn (RPM for removal action) will be sending a dredging map. There may be some areas that we

will be able to sample.

EPA needs a cost estimate today from SERAS that includes everything (method development, calibration, analysis and method detection limit costs) so he can

provide this estimate to the Region.

Action Items: SERAS will supply coststo EPA this afternoon by 3pm (Completed).

UPDATE: Field activitieswill occur as soon as possible. Two cores will be taken from the dredge zone, 2 cores from cut 5 or 6 (after dredging) and 2 cores from

the zone outside of the removal area boundary. Approximately 12 to 15 samples will be collected along with one field duplicate.

UPDATE: Since a source of the labeled and unlabeled 2,4,6,8-TCDT standard is now available, analysis of TCDT will be pursued.
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QAPP Worksheet #9-6
Project Scoping Session Participants Sheet

Project Name: Passaic Sediment RM 10.9 Investigation
Projected Date(s) of Sampling: TBD
Project Manager: Christopher Gussman

SiteName: Passaic Sediment RM 10.9 Investigation
Site Location: Passaic River RM 10.9, NJ

Date of Session: 10/21/13
Scoping Session Purpose:  Answer questions on sampling/analytical strategies

Name Title Affiliation Phone # E-mail Address Project Role
Marc S. Greenberg WAM ERT 732-452-6413 | Greenberg.Marc@epa.gov Project Technical Direction
Misty Barkley Property Coordinator SERAS 732-321-4205 | misty.barkley@lmco.com Analytical Subcontracting
Deb Killeen QA/QC Officer SERAS | 732-321-4245 |deborah.akilleen@|mco.com S aparati oy on OversghtiQAPP
. Environmental Scientist . Task Leader/Project Oversight &
Christopher Gussman (Phytoremediation)/TL SERAS 732-321-4237 | christopher.d.gussman@l mco.com Coordination
Donna Getty Statistician SERAS 732-321-4274 | donna.j.getty @l mco.com Sampling Design

Comments/Decisions. Capping operations began on 10/28/13. Theinitial sampling design was scoped asfollows: Would like 6 coresin the Passaic River up to 16
samples and one field duplicate. Cesium-137 and beryllium-7 analyses need to be conducted to see recent and historic sediment depositions. Sediment (one core)
from each of the areas (no-dredge, downstream of the Removal Areaand at the Third River) needsto be dated. Sampling intheriver istentatively due to occur the
week of 11/11/13. Six samples will be collected from each of the waste cells located on the Givaudan and Diamond Alkali properties during a subsequent

mobilization.

Action Items: SERAS needsto look at the historical dataand see where the highest concentrations of contaminants have been found and propose sampling locations

and revisions to theinitial sampling design.

UPDATE: Field Activitieswill occur the week of 11/18/13. Add an additional location at the Dundee Dam, upstream of the Third River. Therewill be atotal of
13 locations (4 in the non-dredge zone, 3 in the downstream of Removal Area zone, 2 at the Passaic and Third Rivers confluence, 3 in the Third River and one

upstream reference location).
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QAPP Worksheet #9-7
Project Scoping Session Participants Sheet

Project Name: Passaic Sediment RM 10.9 Investigation
Projected Date(s) of Sampling: Summer/Fall 2014
Project Manager: Christopher Gussman

SiteName: Passaic Sediment RM 10.9 Investigation

Site Location:

Passaic River RM 10.9, NJ

Date of Session: 07/02/14
Scoping Session Purpose:  Discuss upcoming waste cell sampling

Name Title Affiliation Phone # E-mail Address Project Role
Stephen Blaze WAM ERT 732-906-6921 | Blaze.stephen@epa.gov Technical Direction
Eugenia Naranjo RPM EPA R2 212-637-3467 | Naranjo.eugenia@epa.gov Project Oversight
Marc S. Greenberg Deputy Branch Chief ERT 732-452-6413 | Greenberg.marc@epa.gov Project Technical Direction
Deb Killeen QA/QC Officer SERAS  |732-321-4245 |Deborah.akilleen@\meo.com Sr@é\;%'gi%ﬁm” Oversight/QAPP
: Environmental Scientist . Task Leader/Project Oversight &
Christopher Gussman (Phytoremediation)/TL SERAS 732-321-4237 | Christopher.d.gussman@!|mco.com Coordination

Comments/Decisions: Two cores will be advanced into each waste cell. Up to four samples will be collected from each of the two cores at Givaudan and at
Diamond Alkali. Lockheed has been in contact with a New Jersey licensed site remediation specialist (L SRP) who can be available for this project. The proposed
repair methods for the Givaudan and Diamond Alkali waste cells need to be included in the QAPP.

Action Items. Need to include these items into QAPP and send to Eugenia.
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[ Worksheet Not Applicable (Sate Reason)

QAPP Worksheet #10
Problem Definition

The problem to be addressed by the project:

A limited and focused study will be conducted by the ERT at the request of the EPA Region 2 Emergency and Remedial Response Division (ERRD) to evaluate
potential sources of contamination found in the sediment deposit at river mile (RM) 10.9 of the Passaic River including both the former Givaudan facility and the
former Diamond Alkali facility. This study will provide data that will be used by EPA Region 2 to inform future site management decisions.

The Lower Passaic River (LPR) is an operable unit of the Diamond Alkali Superfund Site. The LPR 17-mile Remedial Investigation/Feasibility Study (RI/FS) is
being conducted by a group of approximately 70 potentially responsible parties (PRPs) called the Cooperating Parties Group (CPG) under an Administrative
Order of Consent (AOC) that was signed in May 2007. The RI/FSis scheduled to be completein 2015. The LPRistidal and flows from the Dundee Dam at RM
17.4 through densely populated and industrialized areas into Newark Bay. Beginning in the early nineteenth century, the LPR watershed was a major center for
industrialized operations including cotton mills, manufactured gas plants, paper manufacturing and chemical manufacturing facilities. These facilities discharged
dioxins, petroleum hydrocarbons, PCBs, pesticides and metalsto the LPR. Dioxins continue to be arisk driver at the site. CPG has agreed to perform the actions
necessary to remove, treat and/or properly dispose of approximately 20,000 cubic yards (yd®) of sediment from the designated RM 10.9 Removal Areaand cap this
area, to address elevated concentrations of polychlorinated dibenzodioxins/polychlorinated dibenzofurans (PCDDS/PCDFs), PCBs, metals and polyaromatic
hydrocarbons (PAHSs) detected in the sediment at RM 10.9.

The former Givaudan facility is situated on approximately 31 acres in a mixed industrial/residential area near RM 10.9 of the western river bank of the LPR in
Clifton, NJ. The Passaic River islocated approximately 0.3 milesto the southeast of the facility and istidally influenced.

Givaudan manufactured flavors, fragrances and specialty chemicalsand operated at thislocation from 1924 to 1998. Trichlorophenol was used in the manufacture
of HCP. Dioxin isinherently a contaminant of the trichlorophenol feed stock and may be present in resultant production process wastes. HCX has also been
associated with the production of HCP. Givaudan ceased operation of the facility in 1998 and currently, the property is occupied by three warehouse buildingsin
active use that are operated by the Morris Companies. Despite the change in site ownership, Givaudan retains responsibility for ongoing groundwater remedial
action and monitoring at the formal Givaudan site, although the waste cell must be accessed through the parking lot of a business.

From 1951 to 1969, the Diamond Alkali Company (subsequently known as the Diamond Shamrock Chemicals Company) owned and operated a pesticides
manufacturing plant at 80 Lister Avenue in Newark. The property was used for manufacturing by numerous companies for more than 100 years. The mid-1940s
marked the beginning of the manufacturing operations related to the current site conditions, including the production of DDT and phenoxy herbicides. Subsequent
owners used the property until 1983, when sampling at the site and in the Passaic River revedled high levels of dioxin. Dioxin (aso known as
2,3,7,8-tetrachlorodibenzo-p-dioxin or TCDD) is an extremely toxic chemical and an unwanted byproduct of the manufacture of certain chemicals which were
produced at the site.

The environmental questions being asked:

Are compounds that may be potentially linked to the Givaudan facility or Diamond Alkali facility present or absent from the sediments at RM 10.9?

Arethe ratios and/or chemical chromatographic signatures of contaminants found in the river sediments similar to those ratios found in samples collected from the
Givaudan and/or Diamond Alkali waste cells?

How similar or dissimilar are the contaminant ratios and/or chemical chromatographic signatures between the Givaudan and the Diamond Alkali waste cells?
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Observations from any site reconnaissance reports. NA

A synopsis of Existing data or information from site reports:
Technical papers regarding analytical methods for the compounds of interest will be used as references for method enhancement. Diagrams, figures, inter-office
memos, etc. will aid in the development of the conceptual site model to determine potential contaminant transport pathways to the Passaic River.

The possible classes of contaminants and the affected matrices:
PCDDs/PCDFs, pesticides, total PCBs, PCB congeners, HCP, HCX and TCDT in sediment and waste

Therationale for inclusion of chemical and nonchemical analyses:

PCDDs/PCDFs— Dioxins continue to be arisk driver for the site. These compounds are associated with Givaudan’ s and/or Diamond Alkali’s former operations
and elevated concentrations in this area were previously documented.

Total PCB and PCB congeners — Elevated concentrations in this area were previously documented.

HCP — This compound was previously produced at the Givaudan facility from trichlorophenol

HCX — This compound has been associated with the production of HCP

TCDT —Theratio of 2,4,6,8 — TCDT to 2,3,7,8-TCDD is expected to be useful for environmental forensics.

Cesium-137 and Beryllium-7 — Used for dating the age of the sediments.

Information concerning various environmental indicators:

The RM 10.9 Removal Action will include dredging of the sediment to a predetermined depth (uppermost two feet). An engineering cap will be constructed,
monitored and maintained. A small portion along the shore at the northeastern most end of the Removal Area cannot be capped due to the grade of the existing
slope; thus, this small portion will be dredged to remove contaminated sediment to native material. The Jersey City Municipal Authority has established a
no-dredge zone in the vicinity of two potable water supply lines that transect the RM 10.9 Removal Area.

Project decision conditions (“If..., then...” statements):

If PCDDS/PCDFs, total PCBs, PCB congeners, HCP and HCX are detected in river sediments, then ERT will evaluate the potential linkage of these contaminants
to the sources under investigation (i.e., former Givaudan and Diamond Alkali facilities) in light of the historical dataand conceptual site model of the contaminant
transport pathways. EPA Region 2 will then use the evaluation to inform future site management decisions.

If the ratios or multivariate analysis of contaminants of concern indicate a pattern and linkages to the sources under investigation, then EPA Region 2 will use the
evaluation to inform future site management decisions.
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QAPP Worksheet #11
Project Quality Objectives/Systematic Planning Process Statements

Who will use the data?
ERT, EPA Region 2, ERRD and the Office of Regional Counsel (ORC)

What will the data be used for?
Data will be used to evaluate potential sources of contamination at RM 10.9 and may increase EPA’ s understanding of the LPR.

What type of datais needed? (target analytes, analytical groups, field screening, on-site analytical or off-site laboratory techniques, sampling techniques)
PCDD/PCDFs + non 2,3,7,8-TCDDSTCDFs by EPA Method 1613B, off-site |aboratory

PCB Congeners and total PCBs by EPA Method 1668C, off-site laboratory

HCX, HCPand TCDT by laboratory-developed methods, off-site laboratory

Cesium-137 (Cs-137) and Beryllium-7 (Be-7) by gamma spectrometry, off-site laboratory

GPS data of each sample location, field data

How “good” do the data need to be in order to support the environmental decision?
PCDD/PCDF + non 2,3,7,8-TCDDs/TCDFs, PCB congeners, total PCBs, HCX, HCP, TCDT, Cs-137 and Be-7 will be considered Definitive Data.
GPS data will be considered supporting meta data and Screening Data (verified but not validated).

How much data are needed? (number of samples for each analytical group, matrix, and concentration)

From the River: PCDD/PCDFs, PCB Congeners, HCX, HCP, TCDT — 19 sediment samples, Cs-137 and Be-7 — 50 sediment samples and GPS — 13 sediment
locations.

From the Waste Cells: PCDD/PCDFs, PCB Congeners, HCX, HCP, TCDT — Up to 8 samples

Where, when, and how should the data be collected/generated?

Sediment samples will be collected the week of November 18, 2013 using vibracore techniques. The river has been broken down into three areas of interest: the
“no-dredge” zone within aportion of the Removal Area; the area below the designated Removal Area; and the confluence of the Passaic and Third Rivers and within
the Third River. Sediment sampleswill be collected from the locationsidentified on Figure 1, Proposed Sampling Map. An additional sample will be collected near
the area known as the Dundee Dam, upstream of the confluence of the Third and Passaic Riversasareference. Specific information on depths and anal yses can be
found on Worksheet #14.

In Summer/Fall 2014, approximately 4 samples will be collected from each of the waste cells located on the Givaudan and Diamond Alkali properties. Two cores
will be advanced using direct push technology.

The Givaudan Waste Cell (GWC) was designed specifically for TCDD contaminated soil. The surface of the containment cell is covered with asphalt at ground
level and surrounded by chain-link fence. The appearanceis of afenced parking lot or similar although the areaisnot currently in use. The cell wasbuilt on an area
of the site not impacted by TCDD during the TCDD investigation. The cell was excavated to a depth of approximately 17 feet deep and the bottom and sides of the
cell arelined with geotextile filter fiber. Soilswith TCDD concentrations greater than 20 micrograms per kilogram (ug/kg) were placed vertically and horizontally
in the central portion of the cell. The cell was capped with a geotextile filter fabric, 2-feet of clean soil with an embedded vinyl coated chain link fence (warning
barrier) and 6 inches of crushed stone. An asphalt cover was then placed over the stone over the surface of the entire cell. Current and future land use isrestricted
on this cell.
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Where, when, and how should the data be collected/generated?

At the former Diamond Alkali facility, the cores will be advanced in the area of the former process building (northwest portion of the waste cell) where it is
anticipated that the highest TCDD concentrations will be found. Exact locationswill logistically be dependent on the locations of the rods and the “ deadman” wall
congtructed as part of the cell. For the Givaudan Waste Cell (GWC), the goal will be to collect the highest contaminated TCDD soil which islocated in the center
of the cell. Care will be taken to minimize the cell structure and to repair any damage afterwards, The focus will therefore be on the center of the cell where soil
with contamination (greater than 20 pg/kg TCDD) was contained.

Who will collect and generate the data?

A vibracore contractor will be procured to advance sediment core samples to approximate depths below the sediment surface depending on design targets (see
Worksheets 14, 17 and 18) and collect GPS data on those cores. Sediment cores will be recovered and transferred to SERAS personnel for processing after they are
collected, cut and capped. GPS data on locations where vibracoring is not an option (i.e., depositional sediment surface sampling in the Third River) will be
recorded by SERAS field personnel. Sediment samples after processing will be submitted to Vista Analytical and Outreach laboratories for analysis.

How will the data be reported?

Validated data for the sediment samples will be reported in a Final Analytical Report (AR) that will be prepared in accordance with SERAS standard operating
procedure (SOP) #4020, Analytical Report Preparation. A Trip Report (TR) will be prepared and delivered to the EPA/ERT WAM in accordance with SERAS
SOP #4017, Preparation of Trip Reports after the last field mobilization. A draft summary report will be prepared that will include aweight of evidence discussion
with accompanying tables and spreadsheets that summarize the data. This report will be prepared in accordance with SERAS SOP #4019, Preparation of
Preliminary Reports. Data will be disseminated to EPA Region 2 by the WAM.

How will the data be archived?

Hard copiesof al deliverableswill be stored in SERAS Central Files and e-copieswill be stored on SERAS Local AreaNetwork (LAN). Datawill beimported into
a Scribe database and posted to the ERT IMS website. Data will be archived by SERAS in accordance with Administrative Procedure (AP) #34, Archiving Data
Electronic Files. Analytical datafrom the outside laboratory will be archived by the SERAS QA/QC Group both in hard copy and electronically.
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[ Worksheet Not Applicable (Sate Reason)

Matrix Sediment

) PCDD/PCDF + non
Analytical Group | 5 5 7 5 TCDDYTCDFs
Concentration L evel Low

QAPP Worksheset #12-1

M easur ement Performance Criteria Table

QC Sample and/or

Activity Used to QC Sample Assesses
Assess Error for Sampling (S),
Sampling Data Quality M easur ement Analytical (A), or Both
Procedure! Analytical Method/SOP? | Indicators (DQIs) M easurement Perfor mance Criteria Perfor mance (S&A)
égﬁ?ﬁﬁg'gﬁ) <Reporting Limit (RL) M etr(1|c\)/|dBI§>I ank A

2378-TCDD 6.7-15.8 ng/mL

2378-TCDF 7.5-15.8 ng/mL
12378-PeCDD 35-71 ng/mL
12378-PeCDF 40-67 ng/mL
23478-PeCDF 34-80 ng/mL
123478-HxCDD 35-82 ng/mL
123678-HxCDD 38-67 ng/mL
123789-HxCDD 32-81 ng/mL
123478-HxCDF 36-67 ng/mL
123678-HxCDF 42-65 ng/mL

SERAS SOP #2016 EPA Method 1613 123789-HxCDF 39-65 ng/mL Ongoing
Accuracy/Bias 234678-HxCDF 35-78 ng/mL Precision & A
1234678-HpCDD 35-70 ng/mL Accuracy (OPR)

1234678-HpCDF 41-61 ng/mL
1234789-HpCDF 39-69 ng/mL

OCDD 78-144 ng/mL

OCDF 63-170 ng/mL

¥C,,-2378-TCDD 20-175 ng/mL

3C,,-2378-TCDF 22-152 ng/mL

3C,,-12378-PeCDD 21-227 ng/mL

3C,,-12378-PeCDF 21-192 ng/mL

3C,,-23478-PeCDF 13-328 ng/mL

3C,-123478-HxCDD | 21-193 ng/mL
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Matrix Sediment

) PCDD/PCDF + non
Analytical Group | 5 37,8-TCDDSTCDFs
Concentration L evel Low

QAPP Worksheset #12-1

M easur ement Performance Criteria Table

QC Sample and/or

Activity Used to QC Sample Assesses
Assess Error for Sampling (S),
Sampling Data Quality M easur ement Analytical (A), or Both
Procedure! Analytical Method/SOP? | Indicators (DQIs) M easurement Perfor mance Criteria Perfor mance (S&A)

¥C,,-123678- HXCDD | 25-163 ng/mL

¥C,-123789 HXCDD | 21-193 ng/mL
3C,,-123478-HXCDF | 19-202 ng/mL
¥C,,-123678-HXCDF | 21-159 ng/mL
3C,,-123789-HXCDF | 17-205 ng/mL
3C,,-234678-HXCDF | 22-176 ng/mL
3C,,-1234678-HpCDD | 26-166 ng/mL
¥C,,-1234678-HpCDF | 21-158 ng/mL
¥C,,-1234789-HpCDF | 20-186 ng/mL

¥C,,-OCDD 26-397 ng/mL

¥C,,-OCDF 26-397 ng/mL
¥Cl,-2378-TCDD 3.1-19.1 ng/mL

¥C,,-2378-TCDD 25-164 ng/mL

3C,,-2378-TCDF 24-169 ng/mL

3C,,-12378-PeCDD 25-181 ng/mL
3C,,-12378-PeCDF 24-185 ng/mL

3C,,-23478-PeCDF 21-178 ng/mL
3C,-123478-HxCDD | 32-141 ng/mL

Accuracy/Bias 1133C12—123678- HxCDD | 28-130 ng/mL | Internal Standards A
C1,-123789 HXCDD 32-141 ng/mL (Samples)

3C,,-123478-HXCDF | 26-152 ng/mL
¥C,,-123678-HXCDF | 26-123 ng/mL
¥C,,-123789-HXCDF | 29-147 ng/mL
3C,,-234678-HXCDF | 28-136 ng/mL
3C,,-1234678-HpCDD | 23-140 ng/mL
3C.,-1234678-HpCDF | 28-143 ng/mL
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QAPP Worksheet #12-1
M easur ement Performance Criteria Table

Matrix Sediment
. PCDD/PCDF + non
Analytical Group | 5 3 7 8. TCDDSTCDFs
Concentration L evel Low
QC Sample and/or
Activity Used to QC Sample Assesses
Assess Error for Sampling (S),
Sampling Data Quality M easur ement Analytical (A), or Both
Procedure! Analytical Method/SOP? | Indicators (DQIs) M easurement Perfor mance Criteria Perfor mance (S&A)
3C,,-1234789-HpCDF | 26-138 ng/mL
¥C,,-OCDD 17-157 ng/mL
¥C,,-OCDF 17-157 ng/mL
¥Cl,-2378-TCDD 35-197 ng/mL
Precision Relative Percent Difference (RPD) £35% Field Duplicate S&A
Matrix Spike
Accuracy/Bias | %R = 50-150 (for native compounds only) (MS) S& A
MS/Matrix Spike
Precision RPD +20% Duplicate (MSD) S& A
. Data
>90% sample collection,
Completeness >90% completed analyses Co%pAiT& S&A

"Reference number from QAPP Worksheet #21 (see Section 3.1.2)
“Reference number from QAPP Worksheet #23 (see Section 3.2)
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[ Worksheet Not Applicable (Sate Reason)

QAPP Worksheet #12-2
M easur ement Performance Criteria Table

Matrix Sediment
Analytical Group PCB Congeners
Concentration
Level Low
QC Sample and/or QC Sample Assesses Error
Data Quality Activity Used to Assess | for Sampling (S), Analytical
Sampling Analytical Indicators M easur ement M easur ement (A) or Both (S&A)
Procedure' M ethod/SOP? (DQISs) Performance Criteria Perfor mance
Accuracy/Bias
(Contamination) <RL MB A
Accuracy/Bias %Recovery (R) = 60-135 OPR* A
**C-Mono, Di, TriCB +
BC-23'4'5-TetraCB
(%R = 5-145)
Accuracy/Bias Remaining Tetra, Penta, Internal Standards A
Hexa, Hepta, Octa, Nona
SERAS SOP and DecaCBs
#2016 EPA Method 1668C (%R = 10-145)
Accuracy/Bias %R = 10-145 Cleanup Recovery A
Standards
Accuracy/Bias %R = 50-150% MS* S&A
Precision RPD +20% MS/MSD* S&A
Precision RPD +35% Field Duplicate S&A
>90% sample collection,
Completeness >90% completed analyses Data Completeness Check S&A

Reference number from QAPP Worksheet #21 (see Section 3.1.2)
?Reference number from QAPP Worksheet #23 (see Section 3.2)
* Spiked with PCB-5/PCB-8, PCB-18, PCB-20/21/33, PCB-28, PCB-31, PCB-43/49, PCB-44, PCB-52/69, PCB-56/60, PCB-61/70, PCB-74, PCB-76/66,
PCB-87/117/125, PCB-90/101, PCB-95/98/102, PCB-97, PCB-99, PCB-105, PCB-118/106, PCB-110, PCB-128/162, PCB-132/161, PCB-138/163/164,
PCB-139/149, PCB-146/165, PCB-151, PCB-153, PCB-156, PCB-158/160, PCB-170, PCB-174, PCB-177, PCB-180, PCB-182/187, PCB-183, PCB-194,
PCB-195, PCB-196/203, PCB-201.

SERAS-222-DQAPPR3-081814




Title: Passaic Sediments RM 10.9 Investigation QAPP

Revision Number: 3.0
Revision Date: 08/18/14

Page: 30 of 141

[ Worksheet Not Applicable (Sate Reason)

QAPP Worksheet #12-3
M easur ement Performance Criteria Table

Matrix Sediment
Analytical Group Low
Concentration
Level HCX
QC Sample and/or QC Sample Assesses
Data Quality Activity Used to Assess | Error for Sampling
Sampling Analytical Indicators M easurement Performance Criteria M easur ement (S), Analytical (A) or
Procedure' M ethod/SOP? (DQI9) Performance Both (S& A)
Accuracy/Bias
(Contamination) <RL MB A
Accuracy/Bias %R = 50-150 OPR A
Accuracy/Bias %R = 25-150 (Samples/Blanks) ¥C-123789-HxCDF A
Y 9%R=30-140 (OPR) (Internal Standard)
°C-123789HxCDD
Vista SOP #41 Accuracy/Bias 50%=<Area<200% of continuing (Cleanup Recovery A
SERAS SOP #2016 Revision 2 calibration (CCAL) Area Standard)
Accuracy/Bias %R = 50-150 MS S&A
Precision RPD +25% MS/MSD* S& A
Precision RPD +35% Field Duplicate S&A
>90% sampl e collection, Data Compl eteness
Completeness >90% completed analyses Check S&A

Reference number from QAPP Worksheet #21 (see Section 3.1.2)

“Reference number from QAPP Worksheet #23 (see Section 3.2)

SERAS-222-DQAPPR3-081814




Title: Passaic Sediments RM 10.9 Investigation QAPP

Revision Number: 3.0
Revision Date: 08/18/14
Page: 31 of 141

[ Worksheet Not Applicable (Sate Reason)

QAPP Worksheet #12-4

M easur ement Performance Criteria Table

Matrix Sediment
Analytical Group HCP
Concentration
Level Low
Sampling Analytical Data Indicators M easurement Performance Criteria QC Sampleand/or | QC Sample Assesses
Procedure' M ethod/SOP? (DQI9) Activity Used to Error for Sampling
Assess M easurement | (S), Analytical (A) or
Performance Both (S& A)
Accuracy/Bias
(Contamination) <RL MB A
Accuracy/Bias %R = 50-120% OPR A
. %R = 5-153 (Samples/Blank) ¥C-Hexachlorophene
Accuracy/Bias 96R=5-168 (OPR) (Internal Standard) A
SERAS SOP Vista SOP #50 .
#2016 Revision 2 Accuracy/Bias %R = 50-150 MS S&A
Precision RPD +50% MS/MSD S&A
Precision RPD +£35% Field Duplicate S&A
>90% sample collection, Data Compl eteness
Completeness >90% completed analyses Check S&A

Reference number from QAPP Worksheet #21 (see Section 3.1.2)

“Reference number from QAPP Worksheet #23 (see Section 3.2)
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QAPP Worksheet #12-5

M easur ement Performance Criteria Table

Matrix Sediment
Analytical Group TCDT
Concentration Low
Level
Sampling Analytical Data Indicators M easurement Performance Criteria QC Sampleand/or | QC Sample Assesses
Procedure* M ethod/SOP? (DQls) Activity Used to Error for Sampling
Assess M easurement | (S), Analytical (A) or
Performance Both (S& A)
Accuracy/Bias
(Contamination) <RL MB A
Accuracy/Bias %R = 67-158% OPR A
Accuracv/Bias %R = 25-164 (Samples/Blank) C-2,4,6,8-TCDT A
Y %R = 20-175 (OPR) (Internal Standard)
SERAS SOP .
4016 Vista SOP #53, Rev. 0.0 | Accuracy/Bias %R = 50-150 MS S&A
Precision RPD +20% MS/MSD S& A
Precision RPD £35% Field Duplicate S&A
>90% sample collection, Data Completeness
Completeness >90% completed analyses Check S&A

Reference number from QAPP Worksheet #21 (see Section 3.1.2)
“Reference number from QAPP Worksheet #23 (see Section 3.2)
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[ Worksheet Not Applicable (Sate Reason)

QAPP Worksheet #12-6
M easur ement Performance Criteria Table

Matrix Sediment
Analytical Group Radiochemistry for
Be-7 and Cs-137
Concentration
Level Low
Data Qualit QC Sample and/or QC Sample Assesses
Sampling Analytical Indicatorsy M easurement Performance Activity Used to Assess | Error for Sampling
Procedure' M ethod/SOP? (DQIS) Criteria’ M easur ement (S), Analytical (A) or
Perfor mance Both (S& A)
Precision <20% RPD Laboratory Duplicates A
Outreach SOP Precision RPD +35% Field Duplicates S&A
SERAS SOP #2016 #RAD 04-11 AcCUrac %R = 80-120% or acceptance range Laboratory Control A
N Y set by vendor Sample (LCS)
>90% sampl e collection, Data Compl eteness
Completeness >90% completed analyses Check S&A
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QAPP Worksheset #13

Existing Data Criteria and Limitations Table

Existing Data

Data Source
(Originating Organization,
Report Title, and Date)

Data Generator(s)
(Originating Org., Data
Types, Data Gener ation/

Collection Dates)

How Data Will Be Used

Limitations on Data Use

Historical River Mile
10.9 Analytical Data

EPA Region 2 Final Data
Deliverable

Various Contract
Laboratories, Dioxin/Furan
Datafor RM 10.9, August

2008 to May 2012

Will be used to determine
areas of contaminant
concern

Previous sampling designs
are unknown. Sample
location selection was

limited to recent data only.

Historical River Mile
10.9 Analytical Data

EPA Region 2 Final Data
Deliverable

Various Contract
Laboratories, PCB Congener
Datafor RM 10.9, August
2011 to May 2012

Will be used to determine
areas of contaminant
concern

Previous sampling designs
are unknown. Sample
location selection was

limited to recent data only.

Historical River Mile
10.9 Analytical Data

EPA Region 2 Final Data
Deliverable

Various Contract
Laboratories, Total PCB Data
for RM 10.9, August 2008 to

February 2012

Will be used to determine
areas of contaminant
concern

Previous sampling designs
are unknown. Sample
location selection was

limited to recent data only.

Historical River Mile
10.9 Analytical Data

EPA Region 2 Final Data
Deliverable

Various Contract
Laboratories, WHO-PCB
Datafor RM 10.9, August

2008 to May 2012

Will be used to determine
areas of contaminant
concern

Previous sampling designs
are unknown. Sample
location selection was

limited to recent data only.

Historical River Mile 11
to 11.5 Analytical Data

EPA Region 2 Final Data
Deliverable

Various Contract
Laboratories, Dioxin/Furan
Datafor RM 10.9, December
1991 to June 2012

Will be used to determine
areas of contaminant
concern

Previous sampling designs
are unknown. Sample
location selection was

limited to recent data only.

Historical Third River
Analytical Data

EPA Region 2 Final Data
Deliverable

Various Contract
Laboratories, Dioxin/Furan
Datafor RM 10.9, February

1990 to August 2008

Will be used to determine
areas of contaminant
concern

Previous sampling designs
are unknown. Sample
location selection was

limited to recent data only.

Final Design Report for
Removal Action

CPG, Newark, NJ
River Mile 10.9 Removal
Action Final Design Report,
Lower Passaic River Study
Area, May 6, 2013

CH2MHill, TCDD, tota
PCB, mercury data

Removal area summary of
chemical parameters and
identification of utilities

within the no-dredge zone

No coordinates are given
for the no-dredge zone

. Givaudan, Plant Sewer System . Used to develop

Diagram Diagram Sewer system diagram conceptual site model B
. . Site Storm Drainage Sewer Used to develop

Diagram Givaudan, October 12, 1983 System Diagram conceptual site model B
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QAPP Worksheset #13

Existing Data Criteria and Limitations Table

Data Source
(Originating Organization,

Data Generator(s)
(Originating Org., Data
Types, Data Gener ation/

for information on HCP

process

conceptual site model

Existing Data Report Title, and Date) Collection Dates) How Data Will Be Used Limitations on Data Use
Diagram Givaudan, October 12, 1983 Ste Stormyv ater Drainage Used to dgvel op
Diagram conceptual site model
. . . Contaminated TCDD Used to develop
Diagram Givaudan, April 5, 1991 Non-Process Areas conceptua site model
Givaudan-Roure Lagoon Crest Engineering Associates,
Closure Activities Closure Plan, NJPDES Permit | Inc., Hightstown, NJ, On-site cor';Jcse?l}; (;%elnc])g del
No. NJ088374, May 1, 1996 | storm sewer system changes €p
Affidavit of Seymour A. Letkin, | State of Florida, County of Used to develop
Byp Weste January 6, 1994 Palm Beach conceptual site model
. Used to develop
Map Clifton Storm Sewers Undated conceptual site model ---
Inter-Office Memo Givaudan, Interoffice Memo, Stormwater Management Used to develop .
December 22, 1995 Master Plan conceptual site model
Givaudan, Delineated TCDD .
Map Remediated Areas and Sample Environmental Resources Used to d_evel op .
. Management (ERM), Inc. conceptual site model
Locations
ERM, Figure 1-3, Abandoned
Map Waste Site Location Map, NA cor%tjzse?l}; (;g[\éeln?g del ---
Givaudan Corporation P
Memo NJDEP, July 14, 1981 Site Inspection Report, Site Used to d_evel op .
Tour conceptual site model
Passaic Valley Sewerage
Diagram Killam Associates Commission, Overflow Used to develop .
g Chamber, Y antacaw Street, conceptual site model
Clifton
USEPA, Office of Solid
Waste and Emergency
Letter Givaudan, April 18, 1984 Response (OSWER), Request Used to develop
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QAPP Worksheet #13
Existing Data Criteria and Limitations Table
Data Generator(s)
Data Source (Originating Org., Data
(Originating Organization, Types, Data Gener ation/
Existing Data Report Title, and Date) Collection Dates) How Data Will Be Used Limitations on Data Use
Radian Corporation,
Final Draft Report USEPﬁéxVanﬁsr?gﬁgnm: from Research Triangle Park Used to develop
. (RTP), North Carolina(NC), | conceptual site model
Manufacturing Processes )
production processes
Letter Givaudan, April 30, 1984, Radian Corp Usedto dgvel op
conceptual site model
. Radian Corp on behalf of Used to develop
Letter Givaudan, June 19, 1984 USEPA conceptual site model
Givaudan, A Current Overview
of the Occurrence, Toxicity and Used to develop
Excerpt Disposal of 2,3,7,8-TCDD, no TCDD pathways conceptual site model -
date
Tierra Solutions, Recovery of :
Memo G11 in Sewer Ditch and Pond, Givaudan, HCP product Used to d_evel op -
1951 recovery conceptual site model
Givaudan —Roure
Infiltration/Percolation Lagoon . .
Letter to NJDEP Industrial Contingency Dlscusgo(;]r&i(:ifo?]\gerﬂow cor?cse?ut; (;_e:(/aelnc])g del
Requirements/Proposed e
Emergency Repair Plan
TierraSolutions, Inc., Environmental Data Services, | Historical analytical data,
Report Hexachloroxanthene Method Inc., validation of previous analytical method and
Development Report, May 2012| samples analyzed for HCX validation guidelines
Archer & Crone,
Technical Paper Hexachloroxanthene Analysis USEPA Region 7, HCX Historical background on
P with TCDD, Organohalogen analysis HCX analysis
Compounds Vol. 45 (2000)
Beliveau & al, Discovery of
Dioxin Contamination in the New England Regional N
Technical Paper Woonasguatucket River, Laboratory, HCX in the H'Stoﬁcgij:ﬁ;grggnd on ---
Organohal ogen Compounds, TCDD analysis y
V olumes 60-65 (2003)
